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process this information to obtain the average velocity.
We believe that this proposed method will make students
understand more the position-time and average velocitytime plots. We have demonstrated an alternative method
for measuring the position-time of a moving object on
an inclined plane using LED gates with the ambient light
sensor of a smartphone. The obtained position-time can be
calculated for the average velocity of the moving object. The
results obtained using the LED gates method correspond to
that obtained using the video analysis method.
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Fig. 3. The position-time and the average velocity-time are
plotted where the data are obtained from different methods
using the LED gates and the video analysis.

of motion shows that the moving object can be seen in the
appendix.8 According to Eq. (A2) in the appendix, the fitting of
the average velocity-time yields the value of k = 1.345 ±
0.008 s-1 and g sin 0/k = 0.502 ± 0.007 m/s (the value of
g sin 0/k is the terminal velocity). Moreover, we use the video
analysis method to verify the validity of the results obtained
using the LED gates method. The position-time obtained from
the video analysis using the Tracker software was plotted as
shown in Fig. 3(a) (the red open dot). The cart positions were
tracked and marked with a red dot using a plastic button (see
Fig. 1). It can be seen that the position-time and the average
velocity-time obtained from the LED gates and video analysis
methods are closely valued. The fitting value of the average
velocity obtained using the video analysis method according to
Eq. (A2) yields k = 1.520 ± 0.008 s-1 and g sin 0/k = 0.492±0.002
m/s. The results suggest that we can use LED gates with the
ambient light sensor of a smartphone for tracking the position
of a moving object on an inclined plane. The LED gates method
will provide the position-time information, and students will

Fermi Questions
w Question 1: Blooming trees
How many trees began to bloom (flower) today
in the U.S.? (Thanks to Radiolab for suggesting the
question.)
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w Question 2: Human energy
How much energy does a human use in his/her lifetime? (Thanks to Robert Wiringa of Argonne National
Lab for suggesting the question.)
Look for the answers online at tpt.aapt.org under
“Browse,” at the very end of the current issue.
Question suggestions are always welcome!
For more Fermi questions and answers, see Guesstimation 2.0: Solving Today's Problems on the Back of a
Napkin, by Lawrence Weinstein (Princeton University
Press, 2012).
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